Objective : In our series, endovascular coiling with Target® Nano TM coils (Stryker Neurovascular, Fremont, CA, USA) with diameters of 1 or 1.5 mm exhibited favorable technical feasibility in the treatment of small cerebral aneurysms (< 4 mm). However, little is known about the recurrence of small cerebral aneurysms treated using Target® Nano TM coils. We investigated recurrence following the treatment of small cerebral aneurysms using Target® Nano TM coils.
Materials and Methods : Between January 2012 and November 2013, 143 patients with 148 small cerebral aneurysms (< 4 mm) were included our study. A total of 135 cerebral aneurysms (91.2%) were unruptured; 45 cerebral aneurysms (30.4%) were treated by endovascular coiling using Target® Nano TM coils. Follow-up radiological images were obtained for 132 cerebral aneurysms (89.2%) over a range of 3 to 58 months (mean, 34.3 months; standard deviation, 14.2).
Results : In the group treated with Target® Nano TM coils, radiological outcomes revealed complete occlusion in 33 (73.3%), residual necks in eight (17.8%), and residual sacs in four (8.9%) cases. Follow-up radiological outcomes revealed complete occlusion in 35 (77.8%) and residual necks in four (8.9%) cases that exhibited stable coil masses. In the group that was not treated with Target® Nano TM coils, radiological outcomes revealed complete occlusion in 69 (67%), residual necks in 18 (17.5%), and residual sacs in 16 (15.5%) cases. Follow-up radiological outcomes revealed complete occlusion in 87 (84.5%) and residual necks (5.8%) in six cases that exhibited stable coil masses. No significant differences were observed in the radiological outcomes or follow-up radiological outcomes between the two groups. No recurrences or retreatments occurred in our series.
Conclusion : Endovascular treatment using Target® Nano TM coils may be a robust treatment option for small cerebral aneurysms (< 4 mm). 
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Endovascular treatment
A simple coiling method using single or multiple microcatheters was generally used. The multiple microcatheter technique was applied to aneurysms with broad necks or incorporated vessels according to technical details that have been previously described. The coil volumes were calculated using the following formula: coil volume = π (radius) 2 × length.
The coil packing density was calculated using the following formula: packing density = (coil volume / aneurysm volume) × 100%.
The angiographic outcomes were classified as complete occlusion, residual neck, and partial occlusion according to the Raymond scale.
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Statistical analysis
Statistical analyses were performed to evaluate the differences in the follow-up radiological outcomes of small cerebral aneurysms according to the use of Target® Nano TM coils. Nominal data were analyzed using the χ 2 or Fisher exact tests, and numerical data were analyzed using Student's t-tests or MannWhitney U tests as appropriate. A two-tailed value of p < 0.05 was defined as statistically significant.
RESULTS
No procedural failures occurred in the endovascular coiling of small cerebral aneurysms (< 4 mm) with or without the Target® Nano TM coils. The radiological outcomes revealed complete occlusion in 102 cases (68.9%), a residual neck in 26 cases (17.6%), and a residual sac in 20 cases (13.5%) (Fig. 1, 2) . No significant differences were observed in the endovas- The lesions with scores ≥ 2 were ruptured cerebral aneurysms, and both unruptured and ruptured cerebral aneurysms were correlated with the initial clinical status. In our series, no ruptures of the aneurysms were observed during follow-up.
DISCUSSION
In general, endovascular coiling provides favorable clinical outcomes and a relatively low procedural morbidity. However, the durability, as described by recurrence, is a major drawback of endovascular coiling. 11)12)15) For small cerebral aneurysms, it was recently reported that endovascular coiling using Target® Nano TM coils results in higher packing density and favorable technical feasibility. However, although higher packing density may be associated with a reduction in recurrence, higher packing density is not as important as low recurrence. Therefore, recurrence after the endovascular coiling of small cerebral aneurysms using Target® Nano TM coils has rarely been reported and should be evaluated.
Because there is no enough space for microcatheter or microwire to be navigated into the small cerebral aneurysms, aneurysmal rupture could be the most fa- Target® Nano TM coil packing generally had a smaller coil diameter to compartment ratio than the non-nano coil group, which could be expected to result in a higher recurrence or retreatment rate in the group using Target® Nano TM coils. However, in our series, no significant differences were observed in the radio- Because the proportion of ruptured cerebral aneurysms (i.e., a major risk factor for recurrence after endovascular coiling) was small in our series (8.8%), our suggestion that endovascular coiling using Target® Nano TM coils is a durable treatment method cannot be accepted for ruptured small cerebral aneurysms (< 4 mm). This is one of the limitations of our study. Our series also has the limitation of being a retrospective, non-randomized, and small sample-size study.
Nevertheless, our study may have clinical value and indicates that endovascular coiling using Target® Nano TM coils may be a durable treatment option for unruptured small cerebral aneurysms (< 4 mm).
CONCLUSION
Our series demonstrated that compared to endovascular treatment without Target® Nano TM coils for small cerebral aneurysms (< 4 mm), endovascular treatment using Target® Nano TM coils resulted in no recurrences or significant difference in recurrence.
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